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This  report  cites  results  of  a  technical  investigation  as  to  the  dam's  ade¬ 
quacy.  The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
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applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report . 
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Dear  Governor  Byrne: 

Inclosed  is  tlie  Pliase  1  InsnecCion  Report  for  Old  Morris  Canal  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Old  Morris  Canal  Dam,  initially  listed  as  a 
high  hazard  potential  structure,  but  reduced  to  a  significant  hazard 
potential  structure  as  a  result  of  this  inspection,  is  judged  to  be  in 
fair  overall  condition.  The  dam's  spillway  is  considered  inadequate 
since  25  percent  of  the  Spillway  Design  Flood — SDF  -  would  overtop  the 
dam.  (The  SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum 
Flood.)  The  decision  to  consider  the  spillway  "inadequate"  instead  of 
"seriously  inadequate"  is  based  on  the  dam's  reduced  hazard 
classification  and  expectation  that  failure  of  the  structure  would 
probably  result  in  no  loss  of  life.  For  the  same  reasons  no  further 
studies  or  increase  of  spillway  capacity  are  recommended.  To  insure 
adequacy  of  the  structure,  tlie  following  actions,  as  a  minimum,  are 
recommended: 

a.  Within  30  days  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  initiated  to  design  and 
supervise  repairs  to  the  undermining  and  serious  erosion  at  and  below 
the  northeast  abutment. 

b.  Within  one  year  from  the  dale  of  iipproval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Design  and  supervise  repairs  of  the  deteriorated  concrete 
in  the  overflow  section  of  the  dam  and  the  trainwalls  at  the  ends  of 
the  overflow  section. 
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Honorable  Brendan  T.  Byrne 

(2)  Inspect  tlio  spillway  for  seepage  during  a  period  of  low  flow. 

b.  Within  30  days  from  the  date  of  approval  of  this  report,  tlie 
debris  lodged  on  tiie  southwest  end  of  tlie  spillway  crest  should  be 
removed. 


c.  Within  three  montlis  from  tlie  date  of  approval  of  this  report, 
a  program  should  be  initiated  to  check  tlie  condition  of  the  dam  once 
each  month  until  remedial  measures  are  effected. 

d.  Tie*  following  remedial  actions  should  be  completed  within 
one  year  from  the  dati-  iif  approval  of  this  report; 

(1)  Engage  a  professional  engineer  qualified  in  the  design 
and  inspection  of  dams  to  make  a  comprehensive  technical  inspection  of 
the  dam  once  every  two  years. 

(2)  Establish  a  surveillance  program  for  use  during  and 
immediately  tollowing  periods  of  heavy  rainfall,  and  also  a  warning 
program  to  follow  in  case  of  floodflow  conditions  or  imminent  dam 
fai lure. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congressman  James  A.  Courter  of 
the  Thirteenth  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 
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()I.L)  |K>RR1S  CANAL  UAM  (NJ00173) 


CORPS  OF  HNC  INKERS  ASSESSMENT  OF  CENERAl,  CONDH  IONS 

riiii  dain  wns  i  ns  [k>c  t  on  I't  May  1979  by  Antlorson-Ni  cliol  s  and  Co., 
hic.  andor  contract  to  the  State  of  New  Jersey,  The  State,  under 
agreement  with  the  U . S ,  Army  Engineer  District,  Philadelphia,  Iiad  this 
inspection  performed  in  accordance  with  the  N.itii>nal  Dam  Inspection 

Act,  Public  Law  92-367. 

Old  Morris  t.anal  Dam,  initially  listed  as  a  high  hazard  potential 

structure,  but  rmiuced  to  a  significant  hazard  potential  structure  as 
a  result  of  this  inspection,  is  judged  to  be  in  fair  overall 
condition.  Ibe  dam's  spillway  is  considered  inadequate  since  25 
per, ent  of  the  Spillway  Design  Flood — SDF  -  would  overtop  Che  dam. 

(The  SDV  ,  in  this  inst,.nce,  is  one  half  of  the  Probable  Maximum 
Flood.)  The  decision  to  consider  the  spillway  "inadequate"  instead  of 
"seriously  inadequate"  is  based  on  the  vlam's  reduced  hazard 

c  1  a ss i f icat i  i)n  and  expectation  that  failure  of  the  structure  would 
probably  result  in  no  loss  of  life.  For  the  same  reasons  no  further 

studies  or  increase  of  spillway  capacity  are  recommended.  To  insure 

adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
rec  .immended : 

.3.  Within  30  days  from  the  date  of  approval  of  this  report, 

engineering  studies  and  analyses  should  be  initiated  to  design  and 
siip.'rvise  repairs  to  the  underini  ni  ng  and  serious  erosion  at  and  below 
the  northeast  abutment. 

b.  Within  one  year  from  the  date  of  approval  of  this  report, 

engineering  studies  and  analyses  should  be  performed  to: 

(1)  Design  and  supervise  repairs  of  the  deteriorated  concrete 
in  the  overflow  section  of  the  dam  and  the  trainwalls  at  the  ends  of 
the  overflow  section. 

(2)  Inspect  the  spillway  for  seepage  during  a  period  of  low 

flow, 

b.  Within  30  days  from  the  date  of  approval  of  this  report,  the 
debris  lodged  on  the  soutliwest  end  of  the  spillway  crest  should  be 
removed . 

c.  Within  three  months  from  the  date  of  approval  of  this  report, 
a  program  should  bo  initiated  to  check  the  condition  of  the  dam  once 
each  month  until  remedial  measures  are  effected. 

d.  The  following  remedial  actions  should  be  completed  within 
one  year  from  the  date  of  approval  of  this  report: 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

ID  Number: 

State  Located: 
County  Located: 
Stream: 

River  Basin; 

Date  of  Inspection: 


Old  Morris  Canal  Dam 
ID  No.  NJ00173 
New  Jersey 
Morris 

Rockaway  River 

Passaic 

May  14,  1979 


ASSESSMENT  OF  GENERAL  CONDITIONS 

Old  Morris  Canal  is  an  old  dam  of  undetermined  age  and 
ownership,  and  is  in  overall  fair  condition.  The  dam  is 
small  in  size  and  classified  as  Significant  Hazard.  The 
concrete  cap  of  the  visible  portion  of  the  crest  appears 
to  be  in  fair  condition.  It  shows  evidence  of  limited 
erosion  and  some  coarse  aggregate  is  visible.  The  surface 
of  both  training  walls  at  each  end  of  the  overflow  section 
is  badly  spalled  and  eroded,  particularly  at  the  water 
surface.  Immediately  downstream  of  the  dam,  on  the  north¬ 
east  bank  of  the  channel,  there  is  a  dry  stone  masonry  train¬ 
ing  wall  which  has  raveled  and  collapsed.  A  large  timber,  a 
tree,  and  several  other  pieces  of  debris  are  lodged  on  the 
crest  of  dam  near  the  southwest  training  wall.  The  spill¬ 
way  is  capable  of  passing  12%  of  PMF  without  causing  over¬ 
topping  of  the  dam,  and  is  considered  inadequate. 

Ownership  of  the  dam  should  be  determined  as  soon  as  possible, 
so  that  the  recommendations  below  may  be  carried  out.  It  is 
recommended  that  the  owner (s)  engage  a  professional  engineer, 
qualified  in  the  design  and  inspection  of  dams,  to  accomplish 
the  following:  starting  immediately,  design  and  supervise 
repairs  to  the  undermining  and  serious  erosion  at  and  below 
the  northeast  abutment;  in  the  near  future,  design  and  super¬ 
vise  repairs  to  the  deteriorated  concrete  in  the  overflow 
section  of  the  dam  and  the  training  walls  on  either  side, 
and  inspect  the  spillway  for  seepage  during  a  period  of  low 
flow.  It  is  further  recommended  as  a  part  of  operating  and 
maintenance  procedures:  that  the  debris  lodged  at  the  crest 
of  the  dam  be  removed  immediately;  that  beginning  very  soon, 
the  condition  of  the  dam  be  checked  once  each  month  until 
remedial  measures  are  effected; 


her.sive  technical  insoection  of  fh^'  r  compre- 
and  that  a  survetl lancrm-Sor?., 

following  periods  of  heavy  rainfall  immediate 
gram  to  follow  in  case  of '  f loor^f  i ^  warning  pro- 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recominended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  genera] 
conditions  of  the  dam  is  based  upon  available  data  and  vis¬ 
ual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  test¬ 
ing  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a  dami  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there 
be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with 
the  established  Guidelines,  the  Spillway  Test  Flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the 
region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determin¬ 
ing  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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baiawi  upon  available  Liata  and  \Mi:ual  i  nspoo  t  uni ,  .uni,  dotoi- 
miiu'  any  nomi  lot  I'liioiiionoy  mini.'. ui  os-  ami  I  vuio  it  aviilit  lonal 

s. tudios,  i  lU’os  t  UM  t  i  i-nis.  and  analys-os  vito  no>.'os.saiy  and 
wa 1  t  ant  od . 

1  .  J  i'l  o  j oot  Pi'so  I  i  pt  1  on 

.1.  Posoi  i\'t  ii-'n  ot  Pam  and  Aj'pui  t  on.inoos- .  Old.  Moi  i  i 
(.'anal  I\im  is.  an  <.'Ui  t  i.'i.'ns.  t  i  no  t  i  on  oi.ito  unknowiO  oi'iu'ioto 
ut.ivitv'  dam,  wluoh  is-  appi  oximat  o  1  y  ,'00  toot  Iona,  has  a 
s  t  i  lu't  ui  ,i  1  hoiaht  i.M  10.1  toot  .ind  a  hydiaulio  hoiaht  ot 
1 1' . toot.  'I'ho  t  i  oo  ovoitlow  oonoioto  oappod.  .'ipillway  is 
t.O  toot  wuK'  and  app  i  os  i  ma  t  o  1  y  I4t'  toot  Iona.  'I'lio  up.'dioam 

t. i^'o  IS  I't  undotorminod  slope.  The  olown;- 1  t  o.im  taoo  is 

noaily  vortioal.  'I'ho  spillw.iy  d.tops  1  toot  1  i  om  its  oiost 

to  the  stioambod  below  the  dam.  It  is  po  i  poiui  i  I'n  1  a  i  to  the 

southwest  .ibutmont  toi  two-lhiids  ot  its  lonatli  aiui  then  is 
bi'iit  sliahtly  downs!  i  earn  to  its  northeast  abutment.  Both 
I'luis  I'l  the  spillway  loin  oonoioto  .ibutmont  s  wh  i  oh  ext  end.  .is 
winaw.il  Is  toi  .ibout  .'0  toot  u'ps-tio.im.  'I'ho  s-out  hviost  abut¬ 
ment  u'lns  .1  mortaiod  stone  ti.iinina  w.i  1  1  \\-!iioh  extends 
downstio.im  lot  .ippi  ox  i  m.it  o  1  y  *1 1'  loot  .  'I'ho  not  t  ho.ist  omb.inK- 
mont  'ilopos  aontly  upw.iuis  tor  .ippi  ox  i  m.i  t  o  1  y  '>0  loot  .ind 

t  lion  t  i-'U's  ijuii'kly  to  t  lie  lo\-ol  ol  lliahl.ind  .Avenue  win  oh  is 
about  1''  loot  .ibo\'o  the  .ibutmont  .  The  omb.ink.mont  boyi.'n\.i  the 
soul  hwos-t  spillw.iy  .ibutmont  sK'po;:  aontly  upw.n  ds  t  vm  .ibont 
Ad  loot  to  .1  tunotion  with  .i  n.itui.il  s.  1  opo  wh  u'h  tisos-  .it 
l!l:l\'.  'I'ho  oh.innol  downstio.im  ot  the  d.im  is  stoop, 
looKy  .ind  well  vie  t  i  nod .  'I’ho  pool  upstio.im  is  t-ui  i  v'unaod. 
by  .1  munioip.il  p.itk  .ito.i.  The  Uia.hl.uui  .A\'onuo  Biid.ao,  whu'h 
h.is  one  opoiiina  1  1  . toot  huih  by  100  toot  w  i  d.o ,  s.j'.ins  the 
stio.im  .ipp  i  ox  i  m.i  t  o  1  y  ."'0  toot  upst  i  o.im  ol  the  d..im. 


b.  Location.  Tl)c  dniii  is  ]t>c.itct3  jn  the  'I’mvn  ol  IH'i'uton, 
Morris  County,  Now  dcrscy  on  t  lie  Kt'ckaway  Kivt'r  about  TSO 
feet  downstream  of  the  Hiuhland  Avenue  Biidae.  Its  cooidin- 
ates  are  north  latitude  40<^  !S4.L''  aiul  w»':-.t  lenaitude  74''’ 

2  5.2'  .  A  location  map  is  shown  in  Pi  mil  e  1. 

c.  Si  2e_Cla_ssi  1  i  cat  i  on  .  Old  Mon  is  t'anal  bam  is 
classified  as  Ix'lnti  small  in  siiuv  as  defiiu'd  in  t  lu'  Kecom- 
mended  Guidelines  for  Safety  Inspection  ot  bams,,  mi  the 
basis  of  its  storaue  volume  of  55  aci<--f('et  wh  i  cli  is  less 
than  1000  acre-feet,  but  more  than  50  acie-feet,  and  its 
structural  height  of  18.1  fet't  which  is  less  t  h.in  40  feet. 

d.  llar^ud  Cl  i^sj  1  i  ca  t  i  on  .  Visual  inspection  of  the 

downstieam  area  shows  that  a  hi  ivich  oi  the  dam  would  V’’*  V 

not  cause  significant  lianuuu'  to  struct  uies  I'l  t  hi  eaten  li\’es; 
however,  significant  economic  loss  woulil  be  sustaiiu'd  because 
of  the  substantial  invest  niiuit  in,  and  heavy  use  m.ide  c'l  the 
park  and  recreation  ami  upstrCiim  and  downst  i  ivim.  The 
har.ard  classification  of  Old  Moiris  Cvinal  bam  is  thus 

f'i  gni  f  i  c^int . 

e.  Ownershjp.  tVneisli  i  p  of  t  lie  e.am  is  uncleai  .  An 
application  and  permit  lor  repairing  canal  headu.ites  .it  the 
dam,  dated  1939,  indie. it  es  that  the  'I'own  c't  hoi'iitmi  uiuii'i - 
took  these  repairs  .is  .i  W.l'.A.  project.  (.''wneiship  is  not 
nientioiK'd.  More  recmit  coiresi't'nd(,'nce  in  l'’t8  .iiui  I'^'toi 
between  t  lie  State  of  New  vtersi’y  .ind  t  hi'  mun  i  c  i  p.i  1  i  t  i  I'S  ot 
Jersey  City  and  the  Town  of  lioonti''n  indie. ites  th.it  the 
State  attempted  to  resolve  the  question  ol  owin'iship  but 
succeeded  only  in  eliciting  denials  ot  owiii'iship  from  botli 
mini  ci pa  1  i  t i  es  . 

f.  ru^''qse  of  b.am.  The  dam  was  origin. illy  di'sigiu'd  to 
control  the  level  of  water  in  a  re.u'h  ol  t  lu'  Old  Mi'i  i  i  s 
Canal  which  has  since  been  blocked  oil.  At  present  the 

dam  serves  to  maintain  the  I'xisting  watei  level  tor  lecie.i- 
tion.ll  and  aesthetic  use  c>t  the  adi.ici'nt  park  .ind  swimming 
area  belonging  to  tlie  Town  of  boonton. 

g.  nesigiq_and  CJqns  t  riict  i  on  History.  No  f'l.ins,  hydt.iulic 
or  hydrologic  data  lor  the  origin. il  const  i  net  ion  are  av.iil- 
able.  'Die  only  av.ril.ible  recoi  ds  discu.ss  t  ej'.i  i  i  s  done  to 
ho.id  gates  at  the  inlet  ol  the  Ole.  Moi  i  i  s  I'.in.il  which  ’u' 
longer  exists. 

h.  Norma  1  Oper.Uiqnal  I'roct'dui  e:; .  Kespons  i '<  i  1  i  t  y  toi 
operation  of  the  dam  is  uncle. n  becainu'  ot  the  quest  ion 

of  ownership. 


.1"" 
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1 .  3  Pertinent  Data 

a.  Drainage  Areas  -  118.2  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  known  flood  at  damsite  -  unknown 

Total  spillway  capacity  at  maximum  pool  elevation 
-  3854. 

c.  Elevation  (ft.  above  .MSL) 

Top  of  dam  -  494.0 

Maximum  pool-design  surcharge  -  499.4 
Recreation  pool  -  490.6  (at  time  of  inspection) 
Spiliway  crest  -  490.6 

Streambed  at  centerline  of  dam  -  477.5 
Maximum  tailwatcr  (estimated)  -  487.0 

d .  Reservoi r  (feet) 

Length  of  Maximum  pool  -  2170 

Length  of  recreation  }'Ool  (at  time  of  inspection) 
1600 

e.  Storage  (acre- feet) 

Recreation  (at  time  of  i nspect i on ) -  26 . 5 
Design  surcharge  -  145 
Top  of  dam  -  55 

f .  Reservoi r  Sur fa ce  (acres) 

Top  of  dam  -  8.5 
Maximum  pool  -  8.5 

Recreation  pool  (at  time  of  inspection'  -  5.5 
Spillway  crest  -  5.2 
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g .  Dam 

Type  -  concrete  gravity 
Length- 200'  i 

Height  -  hydraulic  -  16.5' 
structural  -  18.1' 

Top  width  (spillway)  -  3.0' 

Side  slopes  -  vertical  downstream;  unknown  upstream. 

Zoning  -  unknown 

Impervious  core  -  unknown 

Cutoff  -  unknown 

Grovit  curtain  -  unknown 

h .  Spa  1 Iway 

Type  -  concrete  weir 
Length  of  weir  -  146' 

Crest  elevation  -  490' 

Gates  -  none 

U/S  Channel  -  Rockaway  River 
D/S  Channel  -  Rockaway  River 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

No  original  engineering  design  data  or  plans  were  disclosed. 
Plans  showing  proposed  repairs  to  canal  headgates,  which 
have  since  been  removed,  were  prepared  by  Boonton  Town 
Engineer,  A.  G.  Brohmer,  in  June  1939. 

2 . 2  Construction 

No  original  construction  data  were  disclosed.  August  1S41 
and  July  1942  State  Water  Policy  Commission  Inspection 
reports  indicate  that  repairs  to  the  headgates  had  been 
accomplished  in  an  acceptable  manner. 

2 . 3  Operation 

No  engineering  operational  data  were  disclosed. 

2 . 4  Evaluation 

Availability.  A  search  of  New  Jersey  Department 
of  Environmental  Protection  files,  and  contact  with  ooiranunity 
officials  revealed  only  a  limited  amount  of  recorded  informa¬ 
tion.  All  disclosed  information  was  retrieved. 

b.  Adequacy .  Because  of  the  limited  amount  of  recorded 
data  available  evaluation  of  this  dam  was  based  solely  on 
visual  observations. 

c.  Validity .  The  only  available  data  pertained  to  the 
canal  headgates  which  are  no  longer  in  existence. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  Old  Morris  Canal  Dam  is  a  low,  run-of- 
river  dam  which  impounds  a  reservoir  of  small  size. 

b.  Dam.  Water  was  discharging  over  the  overflow 
section  of  the  dam  at  the  time  of  the  inspection,  and  it  was 
consequently  not  possible  to  determine  visually  the  character 
and  condition  of  that  section.  Based  on  what  could  be  seen 
beneath  the  overflowing  water  close  to  the  abutments,  it 
appears  that  the  overflow  section  is  a  stone  masonry  dam  w'ith 
a  concrete  cap  and  upstream  facing.  The  concrete  cap  near 
the  abutments  appears  to  be  in  fair  condition.  It  shows 
evidence  of  limited  erosion  and  some  coarse  aggregate  is 
visible.  The  crest  of  the  cverflov^’  section  is  very  straight 
along  each  of  the  two  sections  of  the  dogleg  alignment. 

There  is  a  bedrock  knob  exposed  on  the  downstream  face  at 

the  break  in  alignment  of  the  crest  and  bedrock  is  also 
e.sposed  on  both  sides  of  the  channel  downstream  of  the  dam. 

It  appears,  therefore,  that  the  overflow  section  is  founded 
on  bedrock.  There  is  a  concrete  training  wall  at  each  end 
of  the  overflow  section.  The  surface  of  both  training  walls 
is  badly  spalled  and  eroded,  particularly  at  the  water  sur¬ 
face.  Between  the  northeast  end  of  the  dam  and  the  northeast 
abutment  (which  is  a  highway  fill)  there  is  a  fill  which 
extends  upstream  and  downstream  with  an  essentially  horizon¬ 
tal  surface.  This  fill  is  used  as  parkland.  A  large  timber, 
a  large  log  and  several  other  pieces  of  debris  are  lodged  on 
the  crest  of  dam  near  the  southw'est  concrete  training  w-all. 

Appurtenant  Structures.  There  were  no  appurtenant 
structures  observed  to  be  associated  with  this  dam. 

d.  Reservoir  Area.  An  open  parkland  occupies  both 
banks  of  the  river  for  several  hundred  feet  upstream  of  the 
dam.  A  children's  playground  is  located  on  the  downstream 
bank.  At  the  dam  the  reservoir  is  filled  with  sediment  up 
to  the  crest  of  the  overflow  section. 

e.  Downstream  Channel .  The  bottom  of  the  downstream 
channel  appears  to  be  bedrock  covered  with  large  boulders. 

On  the  northeast  bank  of  the  channel  is  a  dry  stone  masonry 
training  wall  which  has  raveled  and  collapsed.  A  large 
washout  of  the  fill  placed  in  the  former  canal  was  observed 
on  the  northeast  bank  immediately  downstream  of  the  end  of 
the  overflow  section  of  the  dam.  Large  boulders  have  been 
dumped  into  the  washout  area.  The  washout  does  not  appear 
to  be  the  result  of  river  water  action.  Trees  overhang  the 
downstream  channel.  The  channel  itself  is  wide  and  unob¬ 
structed. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4  .  1  Px'ocedures 

No  formal  operating  procedures  were  disclosed. 

4 . 2  Maintenance  of  Dam 

No  foi-mal  maintenance  procedures  for  the  dam  were  disclosed. 

4 . 3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facili¬ 
ties  were  disclosed. 

4 . 4  tv'arning  System 

No  description  of  any  warning  system  was  disclosed. 

4 . 5  Evaluation  of  Operationa 1  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures 
the  remedial  measures  described  in  Section  7.2  c.  should 
be  implemented  as  prescribed. 


7 


SLCTION  5 

HVDKOLOGIC/HYDRAULIC 


5 . 1  Evaluat ion of  Foa ^ i es 

a.  Design  Data.  Because  no  data  were  disclosed  an 
evaluation  could  not  be  performed. 

b.  Experience  Data.  No  experience  data  were  disclosed. 

c.  Visual  Observat ion .  No  visible  evidence  of  damage 
to  the  structure  caused  by  overtopping  was  observed.  At 
the  time  of  inspection  water  approximately  0.6  foot  det'p 
was  flowing  over  the  spillway  crest, 

d.  Overtopping  Potential.  The  hydraul  i  c/'liydrologi  c 
evaluation  for  Old  Morris  Canal  Dam  is  based  on  a  spillway 
design  flood  ISDF)  equal  to  one-half  the  Probable  Maximum 
Flood  (PMF)  in  accordance  with  the  raiige  of  test  floods 
given  in  the  evaluation  guidelines  for  dams  classified  as 
significant  hazard  and  small  in  size.  The  outflow  from 
Fowerville  Dam  which  is  0.7  mile  above  Old  Morris  Canal 

Dam  on  the  Rockaway  River  was  used  as  the  inflow  hydrograph. 
The  PMF  for  Fowerville  Dam  was  determined  by  application 
of  the  Snyder  unit  hydrograph  procedure  to  a  48-hour  PMP 
storm  of  22.2  inches  (for  200  square  miles'  adjusted  as 
specified  in  Hydrometeorological  Report  No.  33. 

Hydrologic  computations  are  given  in  Appendix  3.  The  routed 
half-PMF  peak  discharge  for  the  subject  watershed  is  16,333 
cf  s . 

The  minimum  elevation  of  the  dam  allows  4.0  feet  of  depth 
in  the  spillway  before  overtopp'ing  begins.  Under  this  head 
the  spillwav  capacity  is  3854  cfs  which  is  less  than  the 
half-PMF. 


The  small  storage  volume  available  compared  to  discharge, 
as  with  most  run-of-river  dams,  causes  insigni f icant  reduc¬ 
tion  in  reservoir  inflow  versus  outflovv-  through  routing. 
Calculations  indicate  that  Old  Morris  Canal  Dam  will  be 
overtopped  for  57  hours  to  a  maximum  depth  of  5.42  feet. 

It  is  estimated  that  the  dam  can  pass  approximately  12?- 
of  the  PMF  or  24%  of  the  required  SDF.  Any  overtopping  of 
the  spillway  abutments  could  pose  a  serious  threat  to  the 
integrity  of  the  structure  because  of  the  fill  washout  down¬ 
stream  of  the  northeast  abutment.  The  spillway  is  judged  to 
be  inadequate. 
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SECTION  6 

STKUCTL’liAL  STABILITY 


6 . 1  E\;_a luation  of  Structural  St abi  I_iJ_v 

a.  Visual  Observations.  The  visual  observations  that 
could  be  made  were  very  limited  because  water  was  flowing 
over  the  overflow  section  of  the  dam  at  the  time  of  the 
inspection.  The  excellent  alignment  of  the  crest  of  the 
overflow  section  of  the  dam  indicates  that  it  has  not  suffered 
obvious  deformation  under  past  loading  conditions.  Erosion 
of  the  concrete  and  exposure  of  coarse  aogregate  in  the 
concrete  cap  of  the  overflow  section,  if  not  corrected,  will 
eventually  result  in  loss  of  structural  stability  of  the 
concrete.  Spalling  and  erosion  of  the  concrete  training 
walls  at  each  end  of  the  overflow  section,  especially  at 
the  water  line,  is  very  serious  already,  and  could  lead  to 
collapse  of  the  walls.  The  large  washout  in  the  fill  that 
comprises  the  northeast  bank  of  the  channel  immediately  down¬ 
stream  of  the  overflow  section,  if  uncorrected,  could  lead 
to  failure  of  the  embankment  section  between  the  northeast 
abutment  and  the  northeast  end  of  the  overflow  section  of  the 
dam.  Based  on  the  visual  inspection  alone  it  is  not  possible 
to  determine  the  character  of  the  foundation,  the  character 
of  the  interior  of  the  cross  section,  or  the  shape  of  the 
upstream  face  below  the  level  of  sediment  in  the  reservoir 
next  to  the  dam.  Therefore,  it  is  not  possible  to  evaluate 
the  factor  of  safety  of  the  dam  against  sliding  or  overturning. 

Design  and  Construction  Data.  No  desian  and  con¬ 
struction  data  pertinent  to  the  structural  stability  were' 
disclosed. 

c.  Operating  Records.  No  operating  records  pertinent 
to  the  structural  stability  were  disclosed. 

d  .  Post-Constr uction  Changes  .  Available  i' e c o r d s 
indicate  that  canal  gates  and  a  canal  drainage  gate  at  Old 
Morris  Canal  Dam  were  repaired  sometime  between  1939  and  1941. 
The  canal  and  gate  structures  have  obviously  been  removed 
and  backfilled  since  that  time. 

e.  Seismic  Stability.  Old  Morris  Canal  Dam  is  in 
Seismic  Zone  1  and  in  accordance  with  the  recommended  Phase 
I  guidelines  does  not  warrant  seismic  analysis. 


SECTION’  7 

ASSESSMENT  ,  Ri: COMMENDATIONS/  KL'MEDI  AL  MEASl’KES 


7 . 1  Dam  Assc^ssmei^t 

a.  Condi  t  i  on .  Old  Mori’is  Canal  Dam  is  ol  undeter¬ 
mined  aqe  aiKi  is  in  fair  overall  condition. 

b.  Adequacy  of  Information.  The  information  a\'ail- 
able  IS  such  tiiat  the  assessment  of  the  dam  must  be  based 
primarily  on  the  results  of  the  visual  inspection. 

I’l  uency .  The  recommendations  made  in  Section  7.2  a. 
and  the  operating  and  m.aintenance  procedures  in  7.2  c.  should 
be  implemented  by  the  owner  as  prescribed. 

d.  Necessity  for  .Additional  Pata/Evaluation.  The 
information  available  from  the  visual  inspection  is  adequate 
to  identify  the  potential  problems  which  have  been  outlined 
in  Sections  5  and  6.  T.hese  problems  re^tuire  the  attention 
of  a  professional  e.ngineer  who  should  make  additional 
enuineerinu  studies  to  design  or  specify  remedial  measures 
to  rectify  the  problems.  If  left  unattended,  the  problems 
could  lead  to  instability  of  the  structure. 

-.2  Kecommiendat  ions/Kemedial  Measures 

The  question  ot  ownersh'p  must  be  resolved  so  that  the  follow¬ 
ing  rt'Com.mt'nded  rem.edial  measures  and  operating  and  mainten¬ 
ance  procedures  may  be  undertaken. 

a.  Kecomjaendat  i  ons .  The  owner  (si  should  retain  the 
services  ot  a  professional  engineer  qualified  in  the  design 
and  inspection  of  dams,  to  accompli  sli  the  following; 

Immediately  repair  the  large  washout  of  the  fill  on  the 
left  bank  of  the  channel  downstream  of  the  overflow  section 
of  the  dam. 

In  the  near  future: 

^1)  Desiun  and  supervise  repairs  of  the  deteriorated 
concrete  in  the  overflow  section  of  the  dam  and  the  train- 
walls  at  the  ends  of  t.he  oveiflow  section. 

(2)  Inspect  the  spillway  for  seepage  during  a 
period  of  low  flow. 
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t).  Alternatives .  Drain  the  reservoir  and  breach 
the  dam. 

Operating  and  Maintenance  Procedures.  The  owner (s) 

should : 

(1)  Remove  the  debris  lodued  on  the  southwest 

end  of  the  spillway  crest.  This  should  be  done  in'jnediately . 

(2)  Check  the  condition  of  the  dam  once  each 
month  until  remedial  measures  are  effected.  This  should 
be  started  very  soon. 

(3)  Engage  a  professional  engineer  qualified  in 
the  design  a.nd  inspection  of  dams  to  make  a  comprehensive 
technical  inspection  of  the  dam  once  every  two  years. 

This  should  be  started  in  the  future. 

(4)  Establish  a  surveillance  program  for  use 
during  and  immediately  following  periods  of  heavy  lainfall, 
and  also  a  warning  program  to  follow  in  case  of  floodflow 
conditions  or  imininent  dam  failure.  This  should  be  done 

in  the  near  future. 
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APPENDIX  1 
CHECKLIST 
VISUAL  INSPECTION 
OLD  MORRIS  CANAL  DAM 


Check  List 
Visual  Inspection 
Phase  1 


CONCRETE/MASONRY  DAMS 
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CONCRETE/MASONRY  DAMS 


corJSTPucTior;  joints 


RIPRAP  FAILURES  Wo  riprap. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOM/-1ENDATIONS 


1-5 


DRAINS  ^Jone  observed. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


VM 


BRIDGE  AND  PIERS  rJone 

OVER  SPILLWAY 


VISUAL  EXAMINATION  OBSERVATIONS  REMARKS  OR  RECOf'IMENDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS ^OR  RECOMMENDATIONS 


DOWNSTREAM  CHANNEL 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


PAINFALL/RE5ERV0IR  RECORDS  None  disclosed. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  HSsquare  miles  -  hilly 


ELEVATION  TOD  NORMAL  POOL  (STORAGE  CAPACITY):  acio-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  33  acre- loot 

ELEVATION  MAXIMUM  DESIGN  POOL:  499.4' 

ELEVATION  TOP  DAM:  494' 

CREST: 

free  overflow  concrete  capped  spillway 

a . 

Elevation  490' 

b. 

Type  concrete  weir 

c. 

Width  5.2' 

d. 

Length  146' 

e . 

central, 

Location  Spillover  poi'pQndicu lar  to  river  1  low 

f . 

Number  and  Type  of  Gates  none 

OUTLET  WORKS:  none 

a . 

Type 

b. 

Location 

c . 

Entrance  Inverts 

d. 

Exit  Inverts 

e. 

Emergency  Draindown  Facilities 

HYDROMETEORLOGICAL  GAGES:  none 

a. 

Type 

b. 

Location 

c. 

Records 

MAXIMUM 

NON-DAMAGING  DISCHARGE:  3854.  cfs 

1-14 


APPENDIX  2 
PHOTOGRAPHS 
OLD  MORRIS  CANAL  DAl'l 


14  MAY  1979 

VIEW  OF  CREST  AND  DOWNSTREAM  FACE  LOOKING  SOUTHWEST 


OLD  MORRIS  CANAL  DAM 


14  MAY  1979 

VIEW  OF  NORTHEAST  SIDE  OF  SPILLWAY  FROM  DOWNSTREAM 


14  MAY  1979 

VIEW  OF  CREST  FROM  UPSTREAM  SIDE 
OLD  MORRIS  CANAL  DAM 


2-2 


14  MAY  1979 

VIEW  DOWNSTREAM  FROM  HIGHLAND  AVE .  BRIDGE 


14  MAY  1979 


UPSTREAM  POOL  ABOVE  HIGHLAND  AVE.  BRIDGE  LOOKING 
NORTH 


OLD  MORRIS  CANAL  DAM 


NORTHEAST  ABUTMENT  LOOKING  NORTHEAST 
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